Objective: To determine the impact of sentinel lymph node (SLN) status and other risk factors on recurrence and overall survival in head and neck melanoma patients.
1 positive node. Subjects with positive SLN status had significantly thicker tumors (mean thickness, 2.8 vs 2.1 mm; PϽ.001), and were more likely to have ulcerated tumors (P=.004). During the median follow-up of 3.3 years, the overall mortality from head and neck melanoma was 10%, with more than 20% experiencing at least 1 recurrence. Multivariate analysis showed that tumor site was an independent predictor of mortality; location on the scalp had a more than 3-fold (PϽ.001) greater mortality than tumors on the face. Tumor thickness was also an independent predictor of overall survival, and SLN status was the most important predictor of disease-free survival in the multivariate model (PϽ.001). Tumors on the scalp had the highest rate of recurrence, while those on the neck had the lowest. Tumor ulceration was the significant predictor of time to recurrence or disease-free survival (PϽ.001).
D
URING THE PAST 3 DEcades, the incidence of cutaneous melanoma, including those of the head and neck (H&N), have increased significantly. 1, 2 At the same time, the metastatic rate has decreased, probably because of earlier diagnosis and surgical treatment. 3 Before selective sentinel lymphadenectomy was widely used, 4 nodal status from elective lymph node dissection was the most important prognostic predictor of recurrence and death. 5, 6 In the sentinel lymph node (SLN) era, SLN status has been shown to be an important prognosticator for recurrence and death. 7, 8 Several articles [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] have shown the feasibility of harvesting SLNs in H&N melanoma and squamous cell carcinoma. However, the effect of SLN alone and with other high-risk factors in predicting H&N melanoma outcome has not been well-defined. To determine the effect of SLN and other risk factors on melanoma outcome, we established a multicenter database exclusively for H&N melanoma by pooling databases from numerous melanoma centers.
The greater number of patients permits more robust statistical analysis and overcomes the bias from single institutional databases. We hypothesize that SLN status and other risk factors influence the clinical outcome of patients with H&N melanoma. The standard technique of using blue dye, technetium Tc 99m sulfur colloid, or both was adopted by different melanoma centers. 22 A total of 614 subjects were analyzable. Fifteen patients were exluded because of mssing SLN status. To correlate SLN status and other melanoma risk factors with disease-free and overall survival, we analyzed our data using the Cox proportional hazards model.
METHODS

RESULTS
Overall, 10.1% (n = 62) of the 614 patients in the database had at least 1 positive node. Table 1 shows the clinical and pathological features. There was no difference in SLN status by age or sex. The mean age of those with a positive node (n=62) was 56.3 years, and of those with a negative node (n=550), 58.2 years (P =.40). Patients with positive SLN status (n=62) had significantly thicker tumors than those with negative SLN status (n = 525) (mean thickness, 2.8 vs 2.1 mm; PϽ.001), and were more likely to have ulcerated tumors (P=.004). During the median follow-up of 3.3 years, the overall mortality from H&N melanoma was 10%, with more than 20% experiencing at least 1 recurrence.
For disease-free survival, SLN status was the most important predictor in the multivariate model (hazard ratio, 2.8; 95% confidence interval, 1.7-4.6; PϽ.001) (Figure 1) . Tumors on the scalp had the highest rate of recurrence, whereas those on the neck had the lowest. Tumor ulceration was the only other significant predictor of time to recurrence (hazard ratio, 2.3; 95% confidence interval, 1.5-3.7; PϽ.001) ( Table 2) .
In a univariate model, mortality was significantly correlated with SLN status (hazard ratio, 2.6; 95% confidence interval, 1.4-4.8; P=.002) (Figure 2) .When other factors were considered in a multivariate model, positive SLN status was no longer an independent predictor of mortality. In the multivariate model, tumor site was significantly associated with mortality; tumors on the scalp had a greater than 3-fold increased mortality over tumors on the face (Figure 3) . Tumors located on the ear and neck were associated with greater mortality than those on the face, but the difference was not statistically significant. Tumor thickness was also an independent predictor of overall survival in the multivariate model ( Table 3) .
COMMENT
Although selective sentinel lymphadenectomy for H&N melanoma has been noted to be more challenging than other anatomic sites such as trunk and extremities, numerous studies have shown that selective sentinel lymphadenectomy is a feasible and reliable procedure for the staging of H&N melanoma. [9] [10] [11] [12] [13] [14] [15] [16] [18] [19] [20] [21] To date, to our knowledge, this study is the largest study of H&N melanoma patients from different melanoma centers to determine the effect of SLN status and other risk factors on clinical outcome. As noted in the "Results" section, more than 20% of the patients developed at least 1 recurrence over the median follow-up period of 3.3 years, whereas the overall mortality from H&N melanoma was only 10%, indicating that mortality would probably rise with longer follow-up. The SLN status was the most important predictor in the multivariate model for the disease-free survival. With respect to the overall survival, SLN status shows a significant trend toward overall survival impact (P=.08). Longer follow-up may result in its significance. Other factors to predict recurrence include tumor site, with melanoma of the scalp having the highest rate of recurrence and tumor ulceration. Furthermore, tumor site and thickness significantly predict overall survival. In the pre-SLN era, the biological behavior of H&N melanoma was established to be more aggressive than melanoma at other sites. 5, 6, 23 A pre-SLN combined study of the H&N melanoma database of 534 clinical stage I patients from the University of Alabama at Birmingham (n = 117) and the Sydney Melanoma Unit (n = 417) found, by multivariate analysis, 6 that growth patterns, tumor thickness, ulceration, and anatomic subsites were risk factors for local recurrence and survival. In another study 5 combining the H&N melanoma database of Duke University, Durham, NC, and the Sydney Melanoma Unit, the 10-year survival was 54% when compared with rates of 61% for trunk, 71% for lower extremity, and 76% for upper extremity melanomas (PϽ.001). Multivariate analysis found that age, ulceration, and American Joint Committee on Cancer stage were significant prognostic factors. Also, the combined databases showed that scalp lesions had significantly poorer prognosis than other skin sites, such as the ear, face, and neck. 5 The predominance of males with H&N melanoma that we have found in this study is consistent with other studies. 5, 24 In our study, patients with positive SLN status had significantly thicker tumors than those with negative SLN status, and were more likely to have ulcerated tumors. For the scalp lesions, the prognosis is significantly poorer than that of other sites of the H&N and of the trunk and extremities (data not shown). This may suggest that H&N melanoma, particularly of the scalp, may have early bloodborne metastasis. Recent breakthroughs in the reverse-transcriptase polymerase chain reaction method to detect functional RNAs in archival paraffin blocks 25, 26 may allow us to decipher the molecular signatures of the melanoma lesions from different anatomic sites. If subgroups with different clinical outcomes can be further classified by molecular signatures, then adjuvant therapy can be targeted specifically to a more biologically aggressive subgroup. Thus, the more favorable group can be spared a regimen with significant side effects.
In a multicenter database study of 614 patients with H&N melanoma, SLN status was the most important pre- dictor of recurrence. Tumors on the scalp had the highest mortality, whereas tumors on the face had the lowest mortality. Disease-free survival also differed by tumor location. Tumor ulceration was a significant predictor of disease-free survival but not overall survival, while tumor thickness was a significant predictor of overall survival but not disease-free survival.
